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wherein X is a -CW^ 1 group, a -COCOR 2 group, a -CW 1 NHCOR 2 group, a -C(=W 1 )W 2 R 3 group or a -CW 1 N(R 4 )R 5 
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-<NH) m S0 2 R 9 group, a -(NH) m S0 2 OR 10 group or a -(NH) m S0 2 N(R 11 )R 12 group; each of R 1 , R 9 and R 9 Is a chain 
hydrocarbon group, a monocyclic hydrocarbon group, a polycyclic hydrocarbon group, a monocyclic heterocycle group 
t— or a polycyclic heterocycle group; each of R 2 and R 7 Is an alkyl group, an alkoxy group, a phenyl group or a phenoxy 
<^ group; each of R 3 > R a and R 10 is an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a phenyl group 
0) or a benzyl group; each of R 4 , R 5 , R 11 and R 12 is an alkyl group; each of W 1 , W 2 W 3 and is an oxygen atom or a 
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Description 

TECHNICAL FIELD 

5 [0001] The present Invention relates to a therapeutic or preventive agent for pulmonary Insufficiency containing as 
an active Ingredient a diaminotrlfluoromethylpyridine derivative or Its salt 

BACKGROUND ART 

10 [0002] Japanese Patent No. 2762323 and U.S.P. 5,229,403 disclose that a diaminotrlfluoromethylpyridine derivative 
or its salt has a phosphollpase A 2 inhibitory action and Is useful as an active ingredient of an anti-inflammatory agent 
or an anti-pancreatitis agent. They also disclose that (1 ) phospholipase A 2 is secreted or activated in platlets or inflam- 
matory cells by stimulations and contributes to the production of a platlet activating factor (PAF) and arachidonic acid 
metabolites, (2) the arachidonic acid metabolites are closely related to various diseases, for example, inflammatory 

15 symptoms such as rheumatic arthritis, arthritis deformans, tendinitis, bursitis, psoriasis and related dermatitis; nasal 
and bronchial airway troubles such as allergic rhinitis and allergic bronchial asthma; and Immediate hypersensitive 
reactions such as allergic conjunctivitis, (3) on the other hand, phospholipase A 2 secreted from pancreas is activated 
in the Intestine and exhibits a.digestlve action, but once activated In the pancreas, It Is believed to be one of thefactors 
causing pancreatitis, and (4) the above diaminotrifluoromethylpyridine derivative inhibits phospholipase A 2 and thus 

20 is effective tor treatment of diseases related to phospholipase A 2 such as Inflammatory symptoms, nasal and bronchial 
airway troubles, immediate hypersensitive reactions or pancreatitis, and can be used as an antl -Inflammatory agent, 
an agent for treating bronchial asthma, an anti-allergy agent, an anti-pancreatitis agent, an anti-nephritis agent or an 
anti-multiple organ failure agent. 

[0003J Further, U.S. P. 5,492,908 discloses that such compounds can be used as a therapeutic agent tor rheumatoid 
25 arthritis, and J P-A-1 0-298076 discloses that some of these compounds are effective as an anticancer agent having a 
carcinogenesis inhibitory effect. 

[0004] Among pulmonary insufficiencies, as intractable and particularly problematic diseases, acute respiratory dis- 
tress syndrome (ARDS) and chronic obstructive pulmonary disease (COPD) may be mentioned. 
[0005] ARDS occurs when excessive Invasion due to various underlying diseases Is applied to the body. The under- 
go lying diseases may, tor example, be viral pneumonia, bacterial pneumonia, Infection, bacteraemia, systemic inflam- 
matory response syndrome (SIRS), sepsis, severe sepsis, septic shock, haemorrhagic shock, cardiogenic shock, an- 
aphylaxis, hypotension, multiple organ failure (MOF), multiple organ dysfunction syndrome (MODS), acute pancreatitis, 
disseminated intravascular coagulopathy (DIC), direct pulmonary contusion, head injury, multiple severe injury, fat 
embolism, amniotic embolism, fetal death, oxygen intoxication, drug intoxication, massive deglutition In stomach, 
35 drowning and high altitude pulmonary edema. On ARDS patients, usually an acute respiratory failure symptom such 
as non-cardiogenic pulmonary edema, severe hypoxemia, decrease in pulmonary compliance, severely impaired gas 
exchange or dyspnea is observed. However, it tends to be difficult to treat ARDS with general oxygen therapy, and 
treatment by an artificial ventilation method employing positive end-expiratory pressure (PEEP) or pressure cycled 
artificial ventilation Is carried out In many cases. Further, It is attempted to carry out extracorporeal pulmonary assist 
40 or nitrogen monooxlde inhalation therapy in some cases. 

[0006] As a drug treatment for ARDS, drugs such as various steroids such as prednisolone, proteinase inhibitors 
such as ulinastatin, prostaglandin E1, pulmonary surfactant, pentoxifylline and granulocyte colony stimulating factor 
have clinically been applied, but, because, the underlying diseases for ARDS arB various as described above, their 
effectiveness has not clearly been understood. Further, the mortality rate by ARDS is so high as about 50%. It has 
45 been known that human derived antl-thrombln III is useful as a therapeutic agent for ARDS and that a medical com- 
position for bronchoalveolar lavage comprising a surfactant containing polypeptides is effective for treatment of ARDS, 
however, development of safer and more effective therapeutic or preventive agents containing a low molecular weight 
compound as an active Ingredient has been desired. 

[0007] On the other hand, COPD is a general term for pulmonary diseases which cause delayed forced expiratory 
50 now, including chronic bronchitis, emphysema, diffuse panbronchiolitis and airway obstruction symptom. Smoking and 
aging are main causes of crises, and the Incidence rate of moist cough and other respiratory symptoms is high partic- 
ularly among long-term heavy smokers, and their mortality rate also tends to be high. Further, along with progress of 
environmental pollution In recent years, exposure to powder dust and chemical fume in the air tends to Increase, 
whereby the Incidence rate of COPD tends to Increase, and the number of patients is rapidly Increasing year by year 
55 At the initial stage of COPD, acute pathologic symptoms in the chest characterized by increase of cough, pyogenic 
expectoration, wheezing and dyspnea, and pyrexia on occasion, are confirmed. Many of thorn are progressive, tend 
to worsen successively with repetition of acute exacerbation, and may cause severe hypoxemia accompanied by cy- 
anosis or may cause disease complication such as acute respiratory failure, severe pneumonia, pneumothorax or 
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pulmonary embolism, thus causing the patient to die In some cases. 

[0008] The accurate cause of crisis of COPD has not been understood, and thus no radical treatment has been 
developed yet. For its treatment, long-term oxygen therapy may be carried out in some cases. Further, as symptomatic 
drug treatment a(5 2 agonist such as metaproterenol which accelerates bronchodilation or theophylline which decreases 
s convulsion of the smooth muscle may, for example, be used with a purpose of reducing airway obstruction. Further, 
anticholinergic agonists, steroid drugs and antibacterial agents may also be used alone or as multiple drug combination, 
however, if systemic application of a steroid drug is required, its adverse reactions are problematic, and accordingly 
development of safe and more effective therapeutic agents has been desired. 

10 DISCLOSURE OF THE INVENTION 

[0009] The present inventors have conducted extensive studies on pharmacological effects of diaminotrifluorometh- 
y [pyridine derivatives or their salts and as a result, found that these compounds are extremely effective as a therapeutic 
or preventive agent for pulmonary insufficiency represented by ARDS or COPD, and the present invention has been 
accomplished on the basis of this discovery. 

[0010] The present invention provides a therapeutic or preventive agent for pulmonary Insufficiency, containing as 
an active ingredient a diaminotrifluoromethylpyridine derivative represented by the formula (I) or its salt: 



25 




30 wherein X Is a -CW 1 R 1 group, a -COCOR 2 group, a -CW 1 NHCOR 2 group, a -C(=W 1 )W 2 R 3 group or a -CW 1 N(R 4 )R 5 
group; Y is an alkyl group, a -CVv^R 6 group, a -COCOR 7 group, a -NHCOR 7 group, a -C(=W 3 )W 4 'R 8 group, a 
-<NH) m S0 2 R 9 group, a -(NH) m S0 2 OR 10 group or a -(NH) m S0 2 N(R 11 )R 12 group; each of R 1 , R 6 and R 9 which are 
independent of one another, is a chain hydrocarbon group which may be substituted, a monocyclic hydrocarbon group 
which may be substituted, a polycycllc hydrocarbon group which may be substituted, a monocyclic heterocycle group 

35 which may be substituted or a polycycllc heterocycle group which may be substituted; each of R 2 and R 7 which are 
independent of each other, is an alkyi group which may be substituted, an alkoxy group which may be substituted, a 
phenyl group which may be substituted or a phenoxy group which may be substituted; each of R 3 , R 8 and R 10 which 
are independent of one another, is an alkyl group which may be substituted, an alkenyl group which may be substituted, 
an alkynyl group which may be substituted, a cycloaikyi group which may be substituted, a phenyl group which may 

40 be substituted or a benzyl group which may be substituted; each of R 4 , R 5 , R 11 and R 12 which are independent of one 
another, is an alkyl group which may be substituted; each of W 1 , W 2 , W 3 and W 4 which are independent of one another, 
is an oxygen atom or a sulfur atom; and m is 0 or 1, excluding a case where one of X and Y is a -COCFgX 1 group 
(wherein X 1 is a hydrogen atom, a halogen atom, an alkyl group or a haloalkyl group), and the other is a -COCF 2 X 2 
group (wherein X 2 is a hydrogen atom, a halogen atom, an alkyl group, a haloalkyl group or an alkylcarbonyl group), 

45 a -COOX 3 group (wherein X 3 Is an alkyl group which may be substituted or a phenyl group which may be substituted) 
or a -COX 4 group (wherein X 4 is an alkyl group, a haloalkyl group, an alkenyl group, an alkynyl group, a phenyl group 
which may be substituted, a furanyl group or a naphthyl group). 

[0011] In the formula (I), the above chain hydrocarbon group for each of R 1 , R 6 and R 9 may, for example, bean alkyl 
group, an alkenyl group or an alkynyl group. The above monocyclic hydrocarbon group may, for example, be a cycloaikyi 

5a group, a cycioalkenyl group or a phenyl group. The poiycyclic hydrocarbon group may be a condensed polycyciic 
hydrocarbon group such as a naphthyl group, a tetrahydronaphthyl group or an indanyl group, or a bridged polycyciic 
hydrocarbon group such as an adamantyl group, a noradamantyl group, a norbornanyl group or a norbornanonyi group. 
The above monocyclic heterocycie group may, for example, be a pyrrotyl group, a furanyl group, a thlenyl group, a 
pyrazolyl group, an Imldazolyl group, an oxazolyl group, an Isoxazolyl group, a thlazolyl group, an Isothlazolyl group, 

55 a thiadiazolyl group, a pyrrolinyl group, a pyrrolidinyl group, a dihydrofuranyl group, a tetrahydrofuranyl group, a dihy- 
drothienyl group, a tetrahydrothienyl group, a pyrazolinyl group, a hydantoinyl group, an oxazolinyl group, an isoxa- 
zolinyl group, an isoxazoiidinyl group, athiazolinyl group, athiazolidinyl group, a dioxolanyl group, a dithiolanyl group, 
a pyridyl group, a pyrldazlnyl group, a pyrlmldlnyl group, a pyrazlnyl group, a dlhydropyridyl group, a tetrahydropyridyl 
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group, a piperUinyl group, a dlhydrooxopyrkJazlnyl group, a tetrahydrooxopyrldazlnyl group, a dlhydrooxopyrlmldinyl 
group, a tetrahydrooxopyrlmldlnyl group, a plperazlnyl group, a dihydropyranyl group, a tetrahydropyranyl group, a 
dioxanyl group, a dihydrodithinyl group, a dithianyl group or a morphorinyl group. The above poiycyclic heterocycle 
group may be a condensed poiycyclic heterocycle group such as a thlenothlenyl group, a dlhydrocyclopentathlenyl 

5 group, an Indolyl group, a benzofuranyl group, a benzothienyl group, a benzoxazolyl group, a benzlsoxazolyl group, a 
benzothtazolyl group, a benzlmldazolyl group, atetrahydrobenzothlenyl group, a dlhydrobenzofuranyl group, a tetrahy- 
drobenzlsoxazolyl group, a benzodioxolyl group, a quinolinyl group, an isoquinolinyl group, a benzodioxanyl group or 
a qulnoxalinyl group, or a bridged poiycyclic heterocycle group such as a quinuclidinyl group. 
[0012J The substituentlor each of the chain hydrocarbon group which may be substituted for each of R\ R 6 and R 9 , 

to the alkyl group which may be substituted and the alkoxy group which may be substituted for each of R 2 and R 7 , the 
alkyl group which may be substituted, the alkenyl group which may be substituted and the alkynyl group which may 
be substituted for each of R 3 , R 8 and R 10 , the alkyl group which may be substituted for each of R* R 5 , R 11 and R 12 , 
and the aJkyl group which may be substituted for X 3 , may, for example, be a halogen atom, an alkoxy group, a haloalkoxy 
group, an alkylthio group, a cycloalkyl group, a cycloalkoxy group, a cycloalkenyl group, a cycloalkenyloxy group, an 

is alkoxycarbonyt group, an alkylcarbonyl group, an alkylcarbonyloxy group, an aryl group, an aryloxy group, an arylthlo 
group, an amino group or an amino group substituted with an alkyl group. The number of such substltuents or substit- 
uents on such substituents may be one or more, and when the number is two or more, such substituents may be the 
same or different. 

[0013] Further, the substituent for each ol the monocyclic hydrocarbon group which may be substituted, the poiycyclic 

20 hydrocarbon group which may be substituted, the monocyclic heterocycle group which may be substituted and the 
poiycyclic heterocycle group which may be substituted for each of R 1 , R 6 and R 9 , the phenyl group which may be 
substituted and the phenoxy group which may be substituted for each of R 2 and R 7 the cycloalkyl group which may 
be substituted, the phenyl group which may be substituted and the benzyl group which may be substituted for each of 
R 3 , R 8 and R 10 , and the phenyl group which may be substituted for X 3 , may, for example, be a halogen atom, an alkyl 

25 group, a haloalkyl group, an alkoxy group, a haloalkoxy group, an alkylthio group, a cycloalkyl group, a cycloalkoxy 
group, a cycloalkenyl group, a cycloalkenyloxy group, an alkoxycarbonyl group, an alkylcarbonyl group, an alkylcarb- 
onyloxy group, an aryl group, an aryloxy group, an arylthio group, an amino group, an amino group substituted with 
an alkyl group, a cyano group or a nitro group. The number of such substituents or substituents on such substituents 
may be one or more, and when the number Is two or more, such substituents may be the same or different. 

30 [00141 In the formula (I), the alkyl group and the alkyl moiety contained In each of X and Y may, for example, be 
C1-18 a, M sucn 38 a methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a 
heptyl group, an octyl group, a decyl group or a nonadecy I group, and they Include linear orbranched aliphatic structural 
isomers. The alkenyl group and the alkenyl moiety contained in each of X and Y may be C 2 -is alkenyl such as a vinyl 
group, a propenyl group, a butenyl group, a pentenyl group, a hexenyl group, a decenyl group or a nonadecenyl group, 

35 and they Include linear or branched aliphatic structural Isomers. The alkynyl group and the alkynyl moiety contained 
in each of X and Y may be C 2 . 18 alkynyl such as an ethynyl group, a propynyl group, a butynyl group, a pentynyl group, 
a hexynyl group, a decynyl group or a nonadecynyl group, and they include linear or branched aliphatic structural 
isomers. The cycloalkyl group and the cycloalkyl moiety contained in each of X and Y may be C 3 . 8 cycloalkyl such as 
acyclopropyl group, a cyclobutyl group, acyclopentyl group, acyclohexyl group oracyclooctyl group. The cycloalkenyl 

40 group and the cycloalkenylmolety contained In each of X and Y may be C V8 cycloalkenyl such as a cyclopentenyl 
group, a cyclohexenyl group or a cyclooctenyl group. Further, the halogen atom contained in each of X and Y may be 
a fluorine atom, a chlorine atom, a bromine atom or an iodine atom. The aryl group and the aryl moiety contained in 
aach of X and Y may, for example, be a phenyl group, a thienyl group, a furanyl group, a pyridyl group, a naphthyl 
group, a benzothienyl group, a benzofuranyl group or a quinolinyl group. 

45 [0015] Now, preferred embodiments of the compounds of the present invention will be described. In the formula (I), 
it is preferred that X is a -CW 1 R 1 group or a -C(=W 1 )W 2 R 3 group and Y is a -S0 2 R fi group. Each of R 1 and R e is 
preferably an alkyl group which may be substituted, an aJkenyl group which may be substituted, a cycloalkyl group 
which may be substituted, a cycloalkenyl group which may be substituted, a phenyl group which may be substituted, 
a tetrahydronaphthyl group which may be substituted, an indanyl group which may be substituted, a furanyl group 

50 which may be substituted or a thienyl group which may be substituted; more preferably an alkyl group, a haloalkyl 
group, an alkoxycarbonylalkyl group, an alkenyl group, a haloalkenyl group, a cycloalkyl group, a cycloalkyl group 
substituted with a halogen atom, a phenyl group, a phenyl group substituted with a halogen atom, a phenyl group 
substituted with an alkyl group or a haloalkyl group, a phenyl group substituted with an alkoxy group or a haloalkoxy 
group, a tetrahydronaphthyl group, an Indanyl group, a furanyl group or a thienyl group. Each of R 2 and R 7 Is preferably 

55 an alkoxy group which may be substituted or a phenyl group which may be substituted; more preferably an alkoxy 
group, a haloalkoxy group, a phenyl group or a phenyl group substituted with a halogen atom. Each of R 3 , R 8 and R 10 
is preferably an alkyl group which may be substituted; more preferably an alkyl group or a haloalkyl group. Each of R 4 , 
R 5 , R 11 and R 12 is preferably an alkyl group. R 9 Is preferably an alkyl group which may be substituted, an alkenyl group 
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which may be substituted, a cycloalkyt group which may be substituted, a cycloalkenyl group which may be substituted 
or a phenyl group which may be substituted; more preferably an alkyl group, a haloalkyl group, a phenyl group, a phenyl 
group substituted with a halogen atom, a phenyl group substituted with an alkyl group or a haloalkyl group or a phenyl 
group substituted with an alkoxy group or a haloalkoxy group. 

s [0016] Preferred compounds among the compounds of the present invention are compounds of the above formula 
(I) wherein X Is an alkoxycarbonylalkylcarbonyl group, an alkenylcarbonyl group, an alkenylcarbonyl group substituted 
with a thienyl group, acycloalkylcarbonyl group, an indanylcarbonyl group, a thiophenecarbonyl group, a tetrahydro- 
naphthylcarbonyl group or a benzoyl group which may be substituted with a halogen atom or a haloalkyl group, and Y 
is an alkylsulfonyl group. Specific compounds include N-(2-ethyIsulfonylamino-5-trifluoromethyl-3-pyridyl)cyclohex- 

10 anecarboxamlde, NH2-methylsulfonylamlno-54rifluoromethyl^-pyridyl)cyclopentenecarboxamide, N-(2-methylsulfo- 
nylamino-5-trlfluoromethyl-3-pyrldyl)-4-fluorobenzamlde p N-(2-methylsulfonylamlno-5-trlfluoromethyl-3-pyrldyl)-5-ln- 
dancarboxamide, N-(2-methylsulfonylamino-5-trifluoromethyl-3-pyridyl)acetoxyacetamide, N -(2 -methyls u If onylamin o- 
5-trifluoromethyl-3-pyridyl)crotonamide, N-(2HTiethylsulfonylamino-5-trifluoromethyl-3-pyridyl)-2-thiophenecarboxam- 
ide, N^2-methylsulfonylamino-5-trifluoromethyl-3-pyridyl)-3-trifluoromethylbenzamjde, N-(2-ethylsulfonylamino-5-trif- 

15 iuoromethyl-3-pyridyl)-3-fluorobenzamlde t N- (2-methylsulfonylamlno-5-trmuoromethyl-3-pyr1cVI)-6-(1 ,2,3,4-tetrahy- 
dronaphthalene)carboxamlde, N-(2-ethylsulfonylamino-5-trffluoromethyl-3-pyrldyl)crotonamlde and N-(2-methylsulfo- 
nylamino-5-trifluoromethyl-3-pyridyl)-3-(2-thienyl)acrylamide, and their salts. 

[0017] More preferred compounds may be compounds of the above formula (I) wherein X is a cycloalkylcarbonyl 
group, an alkenylcarbonyl group, a thiophenecarbonyl group or a benzoyl group which may be substituted with a hal- 
20 ogen atom, and Y is an alkylsulfonyl group. Specific compounds Include N-(2-ethylsulfonylamino-5-trifluoromethyl- 
3-pyrldyl)cyclohexanecarboxamlde, N-(2-methylsulfonylamlno-5-trlfluoromethyl-3-pyridyl)crotonamide J N-(2-methyl- 
sulfonylamino-5-trifluoromethyl-3-pyridyl)-2-thiophenecarboxamide, N-(2-methylsulfonylamino-5-trifluoromethyl-3-py- 
ridyl)cyclopentanecarboxamide and N-(2-methylsulfonylamino-5-trifluoromethyl-3-pyridyl)-4-fluorobenzamide, and 
their salts. 

25 [0018] The compounds represented by the formula (I) may form a salt when Y is a -S0 2 R s group (wherein R 9 is as 
defined above). Such a salt may be any pharmaceutically acceptable salt, for example, an alkali metal salt such as a 
potassium salt or a sodium salt, an alkaline earth metal salt such as a calcium salt, or an organic amine salt such as 
a triethanolamine salt or a tris(hydroxymethyl)aminomethane salt. Such a salt may have crystal water. 
[0019] The compounds represented by the formula (I) can be prepared, for example, by a process as disclosed In 

30 Japanese Patent No. 2762323. Further, these compounds have geometrical Isomers depending upon the type of their 
substituents, and the present invention includes isomers (cis-forms and trans-forms) and isomer mixtures. 
[0020] The compounds represented by the above formula (I) of the present invention are useful as an active ingredient 
for a therapeutic agent for pulmonary insufficiency represented by acute respiratory distress syndrome (ARDS) and 
chronic obstructive pulmonary disease (COPD). It Is particularly useful as an active Ingredient for a therapeutic agent 

35 particularly for ARDS among various pulmonary Insufficiencies. They are expected to be more effective by combination 
with another drug. 

[0021 ] To administer the compound of the present invention as an active ingredient for a therapeutic agent for acute 
pulmonary impairment, it is formulated alone or together with a pharmaceutically acceptable carrier into a drug com- 
position suitable for peroral or parenteral administration, such as a tablet, a powder, a capsule, a granule, an injection 

40 drug, an ointment, an Inhalant, an enema or a suppository, and It is administered in the form of such a drug formulation. 
[0022] As a drug formulation suitable for peroral administration, a solid composition such as a tablet, a capsule, a 
powder, a granule or a troach; or a liquid composition such as a syrup suspension, may, for example, be mentioned. 
The solid composition such as a tablet, a capsule, a powder, a granule or a troach may contain a binder such as fine 
crystalline cellulose, gum arabictragacanth gum, gelatine orpolyvinyl pyrrolidone; an excipient such as starch, lactose 

*3 or carboxymethyl cellulose; a disintegrator such as arglnic acid, corn starch or carboxymethyl cellulose; a lubricant 
such as magnesium stearate, light silicic anhydride or colloidal silicon dioxide; a sweetener such as sucrose; or a 
flavoring agent such as peppermint or methyl salicylate. The liquid composition such as a syrup or a suspension may 
contain sorbitol, gelatine, methyl cellulose, carboxymethyl cellulose, a vegetable oil such as a peanut oil, an emulslfier 
such as lecithin as well as a sweetener, a preservative, a colorant or a flavoring agent, as the case requires. Such a 

50 composition may be provided in the form of a dried formulation. These formulations preferably contain from 1 to 95 
wt% of the active ingredient compound. 

[0023] A drug formulation suitable for parenteral administration may, for example, be an injection drug. The injection 
drug may be prepared by dissolving the compound In the form of a salt In usual water for Injection, or may be formulated 
Into a formulation suitable for Injection such as a suspension or an emulsion (in a mixture with a medically acceptable 
55 oil or liquid). In such a case, it may contain benzyl alcohol as an antibacterial agent, ascorbic acid as an antioxidant, 
a medically acceptable buffer solution or a reagent for adjusting the osmotic pressure. Such an injection drug preferably 
contains from 0.1 to B wt% of the active ingredient compound. 

[0024] A drug formulation suitable for topical or per rectal administration may, for example, be an Inhalant, an olnt- 
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ment, an enema or a suppository. The Inhalant may be formulated by dissolving the compound of the present Invention 
alone or together with a medically acceptable Inert carrier In an aerosol or nebulizer solution, or may be administered 
to the respiratory airway in the form of fine powderfor inhalation. In the case of fine powder for inhalation, the particle 
size Is usually not more than 50 u., preferably not more than 10 u,. Such an Inhalant may be used, If necessary, In 
s combination with other antlasthematlc agent or bronchodilator. 

[0025] An ointment may be prepared by a conventional method by an addition of e.g. a commonly employed base. 
The ointment preferably contains from 0.1 to 30 wt% of the active ingredient compound. 

[0028] A suppository may contain a carrier for formulation which is well known in this field, such as polyethylene 
glycol, lanolin , cacao butter or fatty acid triglyceride. The suppository preferably contains from 1 to 95 wt% of the active 
10 ingredient compound. 

[0027] The above drug compositions suitable for peroral, parenteral, topical or per rectal administration, may be 
formulated by known methods so that after administration to a patient, the active ingredient will be rapidly discharged, 
gradually discharged or belatedly discharged. 

[0026] Needless to say, the dose of the compound of the present invention varies depending upon the type of the 
15 compound, the administration method, the condition of the patient or the animal to be treated, and the optimum dose 

and the number of administration under a specific condition must be determined by the judgment of a competent doctor. 

Usually, however, a daily dose to an adult is from about 0.1 mg to about 10 g, preferably from about 1 mg to about 1 

g. In the case of the above inhalation method, the dose of the compound of the present invention Is preferably from 

about 0.01 mgto about 1 g per administration. 
20 [0029] Now, specific Formulation Examples of the therapeutic or preventive agent for pulmonary Insufficiency of the 

present Invention will be given. However, the formulation of the present invention is not limited thereto. 

FORMULATION EXAMPLE 1 (tablet) 



25 [0030] 



30 



35 



40 



45 



50 



55 



(1) Active Ingredient 


20 


mg 


(2) Lactose 


150 


mg 


(3) Starch 


30 


mg 


(4) Magnesium stearate 


6 


mg 



[0031] The above composition is tabietted so that the components (1) to (4) constitute one tablet. 

FORMULATION EXAMPLE 2 (powder, subtilized granule or granule) 

[0032] 



(1) Active ingredient 

{2) Sugar ester (DK ester F-160, tradename, manufactured by DAI-ICHI KOGYO SEIYAKU CO., LTD.) 

(3) Surfactant (DECA-GREEN t-L, tradename, manufactured by Nikko Chemicals Co., Ltd.) 

(4) Light silicic anhydride 




[0033] The above components (1) to (4) are mixed and formed into a powder, or subtilized granule or granule by 
granulation. Such a powder, subtilized granule or granule may be sealed in a capsule to obtain a capsule drug. 

FORMULATION EXAMPLE 3 (hard gelatine capsule drug) 

[0034] 



(1) Active ingredient 


25 


mg 


(2) Starch 


200 


mg 


(3) Magnesium stearate 


10 


mg 



[0035] The above components (1) to (3) are packed in one hard gelatine capsule to obtain a hard gelatine capsule 
drug. 
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FORMULATION EXAMPLE 4 (Injection drug) 
[0036] 



(1 ) Active Ingredient 


1 mg 


(2) Glucose 


10 mg 


(3) Tris(hydroxyme1hyl)aminomethane 


2.16 mg 



[0037] A tris buffer containing the components (1) to (3) is freeze-dried to prepare an injection drug. 

FORMULATION EXAMPLE 5 (ointment for external skin application) 

[0038] 



(1 ) Active ingredient 


0.5 g 


(2) White vaseline 


25 g 


(3) Stearyl alcohol 


22 g 


(4) Propylene glycol 


I2g 


(5) Sodium lauryl sulfate 


1.5 g 


(6) Ethyl parahydroxybenzoate 


0.025 g 


(7) Propyl parahydroxybenzoate 


0.015 g 


(B) Purified water 


100 g 



[0039] The components (1) to (B) are formulated Into an ointment for external skin application by a usual method for 
preparation of an ointment. 

FORMULATION EXAMPLE 6 (enema formulation) 
[0040] 



(1) Active Ingredient 


50 mg 


(2) Macrogol 400 


2g 


(3) Dipotassium phosphate 


141 mg 


(4) Potassium dihydrogenphosphate 


44 mg 


(5) Methyl parahydroxybenzoate 


20 mg 


(6) Purified water 


50 g 



[0041] The active Ingredient and methyl parahydroxybenzoate are added to Macrogol 400, followed by stirring to 
obtain a mixture, to which one obtained by adding dipotassium . phosphate and potassium dihydrogenphosphate to 
the purified water is gradually added to prepare an enema formulation. 



FORMULATION EXAMPLE 7 (suppository) 



[0042] 



(1) Active ingredient 50 mg 

(2) Highar fatty acid glycerid© 1,650 mg 



[0043] The component (1) is dispersed or dissolved in (2), and packed and sealed in a plastic container having a 
size appropriate as a suppository, followed by cooling for solidification to prepare a suppository. 
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FORMULATION EXAMPLE 8 (rectum remaining suppository, controlled release suppository) 
[0044] 



(1) Active ingredient 


1 9 


(2) Witepsol W35 


i9g 



[0045] The component (1) is admixed with preliminarily heated and dissolved (2), and the admixture is packed and 
sealed In a plastic container having a size appropriate as a suppository, followed by cooling for solidification to prepare 
a suppository. 

EXAMPLES 

TEST EXAMPLE 1 

Therapeutic effect on lipopolysaccharide (LPS) induced rat ARDS model 

[0046] The therapeutic effect of N-(2-ethylsurfony1amlno-54rrfluoromethyl-3<pyridyl)cyclohexanecarboxamlde sodi- 
um salt hydrate (hereinafter referred to as compound 1 ) on LPS Induced rat ARDS model was examined. 

(1) Formulation of compound 1 

[0047] The compound 1 was used as a drug formulation. The formulation composition (content per one vial) was as 
follows. 



(a) Compound 1 (as anhydride) 

(b) D-mannitol (manufactured by KYOWA HAKKO KOGYO CO., LTD.) 

(c) Tris(hydroxymethyI)amlnomethane (manufactured by JUNSEI CHEMICAL) 

(d) Hydrochloric acid (manufactured by SANKYO KAGAKU) 

(e) Sodium hydroxide (manufactured by Nippon Rika) 

(f) Distilled water 


100 mg 
100 mg 
21.6mg 
optimum amount 
optimum amount 
10 me 


pH 8.7±0.5 



(2) Induction of ARDS 

[0048] To Crj: CD(SD)IGS male rats (7 weeks old) (Charles River Japan Inc.), LPS (derived from Salmonella enter- 
itidis; L6011, Lot. 27H4127, manufactured by Sigma) diluted with a phosphate buffer solution (PBS) was administered 
by spraying it on the trachea in a dose of 8 mg/kg (0.5 ml/rat) by means of an atomizer (endotracheal liquid atomizing 
apparatus 1 A-1 B, manufactured by Penn Century) to induce ARDS. For normal group rats, PBS was similarly sprayed. 

(3) Administration of drug 

[0049] A drug formulation of the compound 1 diluted with 5% glucose was subcutaneously administered continuously 
in a dose of 0.3 mg/kg/hr as calculated as anhydride of the compound 1 by means of an osmotic pump from immediately 
after the induction to the time of autopsy (24 hours after). To non-treated group rats, 5% glucose used as the solvent 
was administered similarly. 

(4) Judgment of effect 

[0050] 24 Hours after the administration of LPS, measurement of the body weight and the lu ng wet weight, biochem- 
ical examination of blood and pathological and histopathological examinations were carried out with respect to every 
surviving rats. 

[0051] No death was confirmed 24 hours after the LPS administration, and thus various examinations were carried 
out with respect to every rat. The results ol the pathological examination and histopathological examination are shown 
in Tables 1 and 2. Here, the pathological score was obtained by evaJuating each rat in five stages of - (no significant 
lesion), ± (slight), +(mild), ++ (moderate) and +-m- (marked), and allotting 0, 0.5, 1 , 2 and 3 points, respectively, to 
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obtain the average of each group. 
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Table 1 



Autopsy findings of lung (average of score in each group) 


Group 


Normal group 


Non-treated group 


Compound 1 group 


Dosage (mg/kg/hr x 24 hr) 


0 


0 


0.3 




Mean 


SD 


Mean 


SD 


Mean 


SD 


Edema 


0.0 


0.0 


0.4 


0.8 


0.1 


0.3 


Hemorrhage 


0.4 


0.2 


1.0 


0.6* 


0.5 


0.5 


Congestion 


0.4 


0.2 


2.8 


0.6** 


2.2 


0.4# 



SD: standard deviation 
P<0.01. 

~: P<0.001 (normal group vb. non-treated group, Wilcoxon 2-sample test) 
#: P<0.01 (non-treated group vs. compound 1 group. Wilcoxon 2-eampfe test) 



20 
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Table 2 



35 



50 



55 



Hlstopatho logical findings of alveoli (average of score in each group) 


Group 


Normal group 


Non-treated group 


Compound 1 group 


Dose (mg/kg/hr X 24 hr) 


0 


0 


0.3 




Mean 


SD 


Mean 


SD 


Mean 


SD 


Collapse of alveolar wall 


0.0 


0.0 


2.7 


0.9# 


1.2 


0.8* 


Hemorrhage in alveoli 


0.0 


0.0 


2.7 


0.9# 


1.5 


1.0* 


Alveolar edema 


0.2 


0.4 


2.8 


0.6# 


1.4 


1.0* 


Fibrin deposit in alveoli 


0.0 


0.0 


2.8 


0.6# 


1.5 


1.0* 



SD: standard deviation 

*: P<0.001 (normal group vs. non-treated group, Wilcoxon 2-sample lest) 
*: P<0.01 (non-treated group vs. compound 1 group, Wilcoxon 2-sample test) 

[0052) In the non-treated group (5% glucose administered group), exudative changes and regressive changes in the 
lung and the trachea with an Increase of the lung wet weight were confirmed. Further, from the Increase In a blood 
erythrocyte examination Item, hemoconcentration was also confirmed, and general pathological symptoms of ARDS 
were confirmed. On the other hand, in the compound 1 administered group, collapse of the alveolar wall, alveolar 
40 edema and hemorrhage, and fibrin deposit in the alveoli which were severe changes in this test system were reduced, 
and a remarkable inhibition effect against ARDS pathological progress was confirmed. 

TEST EXAMPLE 2 

45 Therapeutic effect on cigarette smoke inhalation rat chronic obstructive pulmonary disease (COPD) model 

[0053] The therapeutic effect of N-(2-ethylsulfonylamino-5-trifluoromethyl-3-pyridyl)cyclohexanecarboxamide sodi- 
um salt hydrate (compound 1) on cigarette smoke Inhalation rat COPD model can be confirmed by the following method. 



(1) Induction of COPD 

[0054] Using Crj: CD(SD)IGS male rats (6 weeks old) (Charles River Japan Inc.), their head is exposed to the smoke 
of ten commercially available non-filter cigarettes per day, five days in a week, over two months (8 weeks) by means 
of a cigarette smoke exposure apparatus (INH06-CIGR01 , manufactured by MIPS K.K.). Normal group rats are similarly 
exposed to fresh air. 
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(2) Administration of drug 

[0055] To compound 1 group rats, a drug formulation of the compound 1 diluted with 5% glucose {used in Test 
Example 1 ) Is subcutaneously administered continuously In an amount of 0.03 mg/kg/hr as calculated as anhydride of 
the compound 1 by means of an osmotic pump from the time of the Induction to the time of autopsy. To non-treated 
group rats, 5% glucose used as the solvent is administered similarly. 

(3) Judgment of effect 

[0056] After completion of the exposure, measurement of the trachea resistance, and pathological and hlstopatho- 
loglcal examinations are carried out with respect to every surviving rat. 

[0057] The inhibition effect on COPD can be confirmed when it can be confirmed that changes confirmed in the non- 
treated group (5% glucose administered group) are reduced in the compound 1 group. 



1. A therapeutic or preventive agent for pulmonary Insufficiency, containing as an active Ingredient a dlaminotrifluor- 
omethylpyridine derivative represented by the formula (I) or its satt: 



wherein X is a -CWW group, a -COCOR 2 group, a -CW 1 NHCOR 2 group, a -C(=W 1 )W 2 R 3 group or a -CW 1 N(R 4 ) 
R s group; Y is an alkyl group, a -CW 3 R 6 group, a -COCOR 7 group, a -NHCOR 7 group, a -C(=W 3 )W 4 R B group, a 
-(NH) m SC 2 R 9 group, a -(NH) m S0 2 OR 10 group or a -(NH) m S0 2 N(R 11 )R 12 group; each of R 1 , R s and R 9 which are 
independent of one another, Is a chain hydrocarbon group which may be substituted, a monocyclic hydrocarbon 
group which may be substituted, a polycyclic hydrocarbon group which may be substituted, a monocyclic hetero- 
cycle group which may be substituted or a polycyclic heterocycle group which may be substituted; each of R 2 and 
R 7 which are independent of each other, is an alkyl group which may be substituted, an alkoxy group which may 
be substituted, a phenyl group which may be substituted or a phenoxy group which may be substituted; each of 
R 3 , R B and R 10 which are independent of one another, is an alkyl group which may be substituted, an alkenyl group 
which may be substituted, an alkynyl group which may be substituted, a cyclo alkyl group which maybe substituted, 
a phenyl group which may be substituted or a benzyl group which may be substituted; each of R 4 R 5 , R 11 and 
R 12 which are independent of one another, is an alkyl group which may be substituted; each of W 1 , W 2 , W 3 and 
W 4 which are independent of one another, is an oxygen atom or a sulfur atom; and m is 0 or 1 , excluding a case 
where one of X and Y Is a -COCF 2 X 1 group (wherein X 1 Is a hydrogen atom, a halogen atom, an alkyl group or a 
haJoalkyl group), and the other is a -COCF 2 X 2 group (wherein X 2 is a hydrogen atom, a halogen atom, an alkyl 
group, a haloalkyl group or an alkylcarbonyl group), a -COOX 3 group (wherein X 3 is an alkyl group which may be 
substituted or a phenyl group which may be substituted) or a -COX 4 group (wherein X 4 is an alkyl group, a haloalkyl 
group, an alkenyl group, an alkynyl group, a phenyl group which may be substituted, a furanyi group or a naphthyl 
group). 

2. The therapeutic or preventive agent for pulmonary insufficiency according to Claim 1 , wherein X isa-CW 1 R 1 group 
or a -C^W^W^R 3 group and Y Is a -S0 2 R 9 group. 

3. The therapeutic or preventive agent for pulmonary insufficiency according to Claim 1 , wherein X isa-CW 1 R 1 group 
or a -C(=W 1 )W 2 R 3 group, R 1 is an alkyl group which may be substituted, an alkenyl group which may be substituted, 
a cycloalkyl group which may be substituted, a cycloalkenyl group which may be substituted, a phenyl group which 
may be substituted, a tetrahydronaphthyl group which may be substituted, an Indanyl group which may be substl- 



Claims 
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tuted, a furanyl group which may be substituted or a thienyl group which may be substituted, R 3 Is an alky) group 
which may be substituted, Y is a -S0 2 R 9 group, and R 9 Is an a Iky I group which may be substituted, an alkenyl 
group which may be substituted, a cyctoalkyl group which may be substituted, a cycloalkenyl group which may be 
substituted or a phenyl group which may be substituted. 

The therapeutic or preventive agent for pulmonary Insufficiency according to Claim 1, wherein X isa-CWR 1 group 
or a -C(=W 1 )W 2 R 3 group, R 1 is an alkyl group, a haloalkyl group, an alkoxycarbonyl alkyl group, an alkenyl group, 
a haloalkenyl group, an aJkenyl group substituted with a thienyl group, a cycloalkyl group, acycloalkyl group sub- 
stituted with a halogen atom, a phenyl group, a phenyl group substituted with a halogen atom, a phenyl group 
substituted with an alkyl group or a haloalkyl group, a phenyl group substituted with an alkoxy group or a haloalkoxy 
group, a tetrahydronaphthyl group, an indanyl group, a furanyl group or a thienyl group, R 3 Is an alkyl group or a 
haloalkyl group, Y Is a -SC^R 9 group, and R 9 is an alkyl group, a haloalkyl group, a phenyl group, a phenyl group 
substituted with a halogen atom, a phenyl group substituted with an alkyl group or a haloalkyl group, or a phenyl 
group substituted with an alkoxy group or a haloalkoxy group. 



5. The therapeutic or preventive agent for pulmonary Insufficiency according to Claim 1 , wherein X is an alkoxycar- 
bonyl alkylcarbonyl group, an alkenylcarbonyl group, an alkenylcarbonyl group substituted with a thienyl group, a 
cycloalkylcarbonyl group, an Indanylcarbonyl group, a thiophenecarbonyl group, a tetrahydronaphthylcarbonyl 
group or a benzoyl group which may be substituted with a halogen atom or a haloalkyl group, and Y is an alkyl- 

20 sulfonyl group. 

6. The therapeutic or preventive agent for pulmonary insufficiency according to Claim 1 , wherein X is a cycloalkyl- 
carbonyl group, an alkenylcarbonyl group, a thiophenecarbonyl group or a benzoyl group which may be substituted 
with a halogen atom, and Y is an alkylsulfonyl group. 

25 

7. The therapeutic or preventive agent for pulmonary Insufficiency according to Claim 1 , wherein the aminotrlfluor- 
omethy (pyridine derivative is N-(2-ethylsulfonylamino-5-trrfluoromethyl-3-pyridyl)cyclohexanecarboxamide, 
N-(2-methylsulfonylamino-5-trifluoromethyl-3-pyridyl)crotonamide, N-(2-methylsulfonylamino-5-trifluoromethyl- 
3-pyridyl)-2-thlophenecarboxamlde, N-(2-methylsulfonylamlno-5-trrfluoromethyl-3-pyrldyl)cyclopentanecarboxa- 

oo mlde or N-(2-methylsulfonylamlno-5-trtfluoromethyl-3-pyridyl)-4-fluorobenzamlde. 

8. The therapeutic or preventive agent for pulmonary insufficiency according to Claim 1 , wherein the aminotrifluor- 
omethylpyridine derivative is N-(2-ethylsulfonylamino-5-trifluoromethyl-3-pyridyl)cyclohexanecarboxamide. 

35 
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